Post-ischaemic long-term synaptic potentiation in the striatum: a putative mechanism for cell type-specific vulnerability.
In the present in vitro study of rat brain, we report that transient oxygen and glucose deprivation (in vitro ischaemia) induced a post-ischaemic long-term synaptic potentiation (i-LTP) at corticostriatal synapses. We compared the physiological and pharmacological characteristics of this pathological form of synaptic plasticity with those of LTP induced by tetanic stimulation of corticostriatal fibres (t-LTP), which is thought to represent a cellular substrate of learning and memory. Activation of N-methyl-D-aspartate (NMDA) receptors was required for the induction of both forms of synaptic plasticity. The intraneuronal injection of the calcium chelator BAPTA [bis(2-aminophenoxy)ethane-N,N,N',N'-tetraacetate] and inhibitors of the mitogen-activated protein kinase pathway blocked both forms of synaptic plasticity. However, while t-LTP showed input specificity, i-LTP occurred also at synaptic pathways inactive during the ischaemic period. In addition, scopolamine, a muscarinic receptor antagonist, prevented the induction of t-LTP but not of i-LTP, indicating that endogenous acetylcholine is required for physiological but not for pathological synaptic potentiation. Finally, we found that striatal cholinergic interneurones, which are resistant to in vivo ischaemia, do not express i-LTP while they express t-LTP. We suggest that i-LTP represents a pathological form of synaptic plasticity that may account for the cell type-specific vulnerability observed in striatal spiny neurones following ischaemia and energy deprivation.